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PART I: EXPANSION ON STUDY METHODS

Sampling
For the rural site, we employed two--stage probability proportional to size cluster sampling. 1 The sampling units were villages. In stage one, India's 2001 Census provided the sampling frame for rural villages. The district's urban population (approximately 10%) 2 was excluded. In stage two, we selected 20 eligible households within each village using procedures designed to provide near random selection of households. 3 For the urban site, we established household recruitment targets proportional to cluster size. To sample within clusters, we had intended to use methods identical to those for rural villages. However, procedures were unsuited to a dense area with irregular, superimposed lodgings. Fewer families than anticipated had children aged 12--23 months. To meet sample size goals and limit risk of bias, we conducted a census.
Study Procedures
We used identical procedures for recruitment and inclusion in each study site. Surveyors directly approached households to request participation. No advertisements were used for participant recruitment. No incentives or rewards were offered for participation.
A core team from Delhi trained and supervised rural and urban teams to ensure homogeneity of procedures. Paper forms were used for data collection. The rural survey included eighteen surveyors and two field supervisors. Field supervisors made daily personal contact with each team to provide supportive supervision and quality control. In each village, supervisors selected five questionnaires at random and went to respondents' dwellings to verify key information. Supervisors checked all forms to ensure accuracy and completeness. The urban survey included eight surveyors and one field supervisor.
An on--site field supervisor made contact with surveyors daily and checked all forms for accuracy and completeness.
The questionnaire was fielded in Hindi and Urdu, which differ principally in their written forms. Survey questions were posed as open--ended without prompting and coded using pre--specified lists. Data management software including range codes and limits was used for data entry, storage and transfer.
Study size
We used Monte Carlo simulations to calculate sample size for each site independently, based on pilot data collected in October 2012 from 100 households in rural Hardoi district and 100 households in a New
Delhi slum.
For the rural site, we fit a two level logistic mixed model assuming an intra--class correlation coefficient of 0.2, and used the distribution of variables in the rural pilot data and their correlations to estimate models. We fixed the number of households per village to be 20, but inflated this to 23 to accommodate potential missing data. Based on an ordinal logistic mixed model, to detect an odds ratio of 1.5 in the outcome DTP3 between exposure groups with a significance level of α = 0.05 and a power of 80%, 50 villages were required.
For the urban site, we used the distribution of variables in the urban pilot data and their correlations to estimate models. Based on a single--level ordinal logistic regression model, to have 80% power to detect a minimum odds ratio of 2 in the outcome variable between exposure groups with a significance level of α = 0.05, 590 households were required. This estimate was inflated by 10% due to potential missing data to 656 households.
Statistical methods
Creation of a health literacy variable
For each site, we used exploratory factor analysis to create a health literacy score for each participant.
Six variables representing participant responses to health literacy questions were identified a priori as candidate contributors. We used the Kaiser--Meyer Olkin (KMO) test to guage whether independent variables were adequately represented by the factorial solution, and Cronbach's alpha to assess internal consistency. 4 The health literacy score was extracted from the first factor and divided into tertiles. The decision to establish three categories was made a priori.
As input variable distributions differed, we performed separate factor analyses for each site. For the rural site, the first factor explained 52% of the variance (KMO=0.80; Cronbach's alpha=0.80). For the urban site, the first factor explained 52% of the variance (KMO=0.75; Cronbach's alpha=0.80). All variables were retained in the analysis.
Creation of an education variable Education was measured as the highest number of years of education completed. Education levels for mothers and fathers were coded into four categories: "0" illiterate (no schooling), "1" some primary education (grades one to five), "2" some upper primary education (grades six to eight), and "3" some secondary, senior secondary, or higher education (grade 9 or higher). Data were grouped into categories for conceptual reasons and due to lack of precision in responses concerning number of years of schooling.
We also summed maternal and paternal educational categories to create a new seven category variable ranging from 0 to 6. Possible categories for combined maternal and paternal education score included "0" both parents illiterate; "1" one parent with primary education; "4" no illiterate parent; and "6" both parents with some secondary education or higher.
Analysis of the relationship between DTP3 and health literacy
Descriptive analyses
We used frequencies and proportions to summarise categorical data, and means and standard deviations for continuous variables. We assessed crude associations using univariable logistic regression for continuous variables and the χ2 test for categorical variables. For the rural site, descriptive analyses were done within a multilevel model to account for village--level clustering.
Main analyses
For the rural site, we first estimated a model containing only a random intercept to assess the clustering of variance at each level. This model considered the probability of receiving DTP3 as statistically dependent only on village of residence. We next estimated models including Level 1 (household, parent and child) characteristics to assess their contribution to immunisation status. Model R1 included health literacy as a predictor of DTP3 status. Model R2 also considered potential confounding due to parental education level. Model R3 included a full set of pre--specified potential confounders (maternal age, parental education, child birth order, religion of the household, child sex, wealth quintile). Model R4 added four Level 2 (village--level) variables to represent the performance of immunisation service delivery (proportions of households per village who reported problems of access, poor service quality, or having received immunisation reminders late or never).
For the urban slum, household, parent and child variables included in models U1 to U3 were identical to those for rural models R1 to R3. Urban models U1 to U3 included fixed effects to control for measured and unmeasured sources of area variation, including characteristics potentially related to vaccination service delivery. Kirti Nagar. New Delhi Parental education score is the sum of maternal and paternal education categories ("0" none; 1 "some primary"; "2" some upper primary; "3" some secondary or higher). It ranges from "0" both parents have received no schooling to "6" both parents have attended secondary or higher. Questions were open--ended; responses were recorded using a pre--established list. 3 Reasons are non--exclusive and sum to more than the number of incompletely immunised children. 4 A total of 71.5% (852/1192) of children in the rural site and 27.9% (191/685) of children in the urban site were not fully vaccinated. 5 These responses reflect "lack of access". 0.35 (0.17--0.69) Statistical models for the rural site: Model R1 --crude association between maternal health literacy and child's DTP3 status; Model R2 -Model R1 adjusted for parental education score; Model R3 -Model R2 adjusted for maternal (age), child (sex, birth order) and household (religion, wealth quintile) characteristics; Model R4 -Model R3 adjusted for village--level service delivery (access, quality, receipt of reminders). 1.73 (0.80 --3.73) 0.156 Statistical models for the urban site: Model U1 --crude association between maternal health literacy and child's DTP3 status; Model U2S -Model U1 adjusted for maternal education; Model U3S -Model U2S adjusted for maternal (age), child (sex, birth order) and household (religion, wealth quintile) characteristics.
PART II: SUPPLEMENTARY RESULTS
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